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Introduction: Quality of information available over the Internet has
been a cause for concern. Our goal was to evaluate the quality of
information available on lung cancer in the United States and Japan
and assess the differences between the two.
Methods: We conducted a prospective, observational Web review
by searching the word “lung cancer” in Japanese and English, using
Google Japan (Google-J), Google United States (Google-U), and
Yahoo Japan (Yahoo-J). The first 50 Web sites displayed were
evaluated from the ethical perspective and for the validity of the
information. The administrator of each Web site was also investi-
gated.
Results: Ethical policies were generally well described in the Web
sites displayed by Google-U but less well so in the sites displayed by
Google-J and Yahoo-J. The differences in the validity of the infor-
mation available was more striking, in that 80% of the Web sites
generated by Google-U described the most appropriate treatment
methods, whereas less than 50% of the Web sites displayed by
Google-J and Yahoo-J recommended the standard therapy, and more
than 10% advertised alternative therapy. Nonprofit organizations
and public institutions were the primary Web site administrators in
the United States, whereas commercial or personal Web sites were
more frequent in Japan.
Conclusion: Differences in the quality of information on lung
cancer available over the Internet were apparent between Japan and
the United States. The reasons for such differences might be tracked
to the administrators of the Web sites. Nonprofit organizations and
public institutions are the up-and-coming Web site administrators
for relaying reliable medical information.
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The Internet has given rise to an information revolution ofunprecedented magnitude. Whereas the Internet has great
potential in marshaling the large volume of health informa-
tion resources available, it is becoming increasingly difficult
to discern which of the resources are reliable and accurate or
appropriate for the users.1–6 This issue has become a cause
for great concern, especially in the field of oncology, and
many studies have evaluated the pros and cons of obtaining
information from the Internet.2–6 Meanwhile, the medical
community is being increasingly faced with patients asking
us about the medical information available on the Internet.
We can no longer neglect the public importance of the
information available and have to use it effectively for pa-
tients to better understand their disease.
Although one of the main characteristics of the Internet
is its worldwide accessibility, differences in language use
around the world serve as a bottleneck for collecting infor-
mation from the Internet. The estimated number of people
using the Internet is about the same in the United States and
Japan (70 and 67%,7,8 respectively), and 80% of patients
obtain health information via the Internet in the United
States.9 Until now, most studies that have evaluated the
quality of the health care information available over the
Internet are from the English-speaking community, and very
few studies have been conducted in relation to information
available in Japanese.10,11 Furthermore, only a limited num-
ber of studies evaluating the differences in the quality of
information available between two languages have been pub-
lished,12 and no such study comparing such information in the
English and Japanese languages has been published.
Our goal was to imitate the search for medical infor-
mation by the general population in Japan and United States
and to evaluate the differences in the process between the two
countries. We also investigated the administrators of the Web
sites and attempted to identify any correlation existing be-
tween the Web site administrators and the quality of infor-
mation available on the Internet. We focused on information
available on lung cancer, which is the leading cause of
cancer-related death in both the Unites States and Japan.13,14
Because search engines are the leading tools to obtain any
kind of information, whether general or medical, on the
Internet,15 we used Google and Yahoo, which are the two
most commonly used search engines for Web search in both
the United States and Japan.
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METHODS
Web Site Search
We conducted a prospective, observational Web review
by performing keyword searches using Google in both Jap-
anese and English, and Yahoo in Japanese. Japanese searches
were conducted by author YG in Japan (Tokyo) on May 29,
2007, and the English search was conducted by author HS in
the United States (New York) on May 25, 2007. We used
“Hai-gan (both letters in Chinese characters),” “Hai (Chinese
character)-gan (hiragana),” and “Hai (Chinese character)-gan
(katakana),” for the Japanese search, and “lung cancer” and
“lung carcinoma” for the English search. The search word
that resulted in the largest number of search results was
chosen for the subsequent study.
The first 50 Web sites displayed by Google and Yahoo
in Japanese, and Google in English, excluding the advertise-
ment area, were used for further evaluation. Web sites that
were inaccessible, not designed to provide health information
(i.e., news and advertisement of books), or displayed for the
second (or more) time were excluded from the subsequent
evaluation. Samples from the Yahoo in English were supple-
mented to compare the search utility on January 21, 2009.
Site Characteristics
Author YG evaluated the Web sites within a week of
the original search. We evaluated the Web sites based on
criteria known as the “JAMA” benchmark16: display of au-
thorship (authors and contributors, their affiliations, and rel-
evant credentials), attribution (references and sources for all
content and all relevant copyright information), disclosure
(Web site ownership, sponsorship, advertising, commercial
funding arrangements or support, or potential conflicts of
interest), and currency (dates on which the contents were
posted and updated). We considered each criterion as fulfilled
when it was fully displayed. For further evaluation, we
focused on the description about the treatment of advanced
non-small lung cancer. To our knowledge, there is no estab-
lished tool-based instrument to evaluate the information
available on cancer treatment. Therefore, we classified the
information into three categories: acceptable (description of
systematic reviews, such as guidelines from authorized facil-
ities,17–20 links to systematic reviews, or abstracts of system-
atic reviews), unacceptable (recommendation of alternative
medicine or a generally unapproved treatment), and inevalu-
able (lack of adequate description). The administrators of the
Web sites were classified into five categories: nonprofit or-
ganization (NPO) or public institution, medical institution,
commercial (for specific treatments), personal (pages made
by patients or their families), and others.
Analysis
Descriptive statistics were used to determine the numbers
and percentages related to the characteristics of the Web sites.
To compare the differences between two countries in view of
user experience and search utility, Web sites displayed in
Google-U was compared with that of Yahoo-J and Google-J,
respectively. The 2 test or Fisher’s exact test was used as
appropriate.
RESULTS
Differences by Notation
In Google Japan, search using the word “Hai-gan (both
letters in Chinese characters)” resulted in a display of approx-
imately 7.7 million Web sites, and in Google United States,
search using the phrase “lung cancer” threw up approxi-
mately 52 million Web sites. These notations were, therefore,
used for the subsequent evaluation. After excluding Web sites
that were inaccessible, were not designed to provide health
information, or ranked for the second (or more) time in each
search, 44, 27, 39, and 35 Web sites displayed by Yahoo
Japan (Yahoo-J), Google Japan (Google-J), Yahoo United
States (Yahoo-U), and Google United States (Google-U),
respectively, were evaluated for further study.
Web Site Characteristics
Figure 1 summarizes the quality of the Web sites that
satisfied the criteria of the JAMA benchmark. Authorship
was displayed in more than 70% of the Web sites displayed
by the three searches: 31 in Google-U (88.6%), 34 in Yahoo-J
(70.3%, p  0.243), and 19 in Google-J (88.6%, p  0.106).
Attribution of the content was found in 20 (57.1%) of the
Web sites in Google-U, and 7 (15.9%, p  0.001) and 6
(22.2%, p  0.009) of the Web sites in Yahoo-J and
Google-J, respectively. Twenty-eight (63.6%, p  0.001)
Web sites in Yahoo-J, 11 (40.7%, p  0.001) in Google-J,
and 33 (94.2%) in Google-U made the disclosure. Display of
currency was found in 29 (82.9%) sites in Google-U, but in
less than 50% of the Web sites in the Japanese searches; 11
(25.0%, p  0.001) in Yahoo-J and 11 (40.7%, p  0.001) in
Google-J.
Quality of Description of the Treatment
Evaluation of the treatment description for advanced
non-small cell lung cancer is summarized in Figure 2. The
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FIGURE 1. JAMA benchmark: Description of the JAMA
benchmark16 is listed by the search engines; display of au-
thorship (authors and contributors, their affiliations, and rel-
evant credentials); attribution (references and sources for all
content, and all relevant copyright information); disclosure
(Web site ownership, sponsorship, advertising, commercial
funding arrangements or support, or potential conflicts of
interest); and currency (dates on which the contents were
posted and updated).
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description was acceptable in 28 (80.0%) of the Web sites
generated by Google-U, as these sites described chemother-
apy as the standard treatment for advanced lung cancer. Only
one site recommended alternative medicine. In Web sites
ranked by Yahoo-J and Google-J, standard therapy was only
described in 20 (45.5%, p  0.001) and 10 (37.0%, p 
0.001) sites, respectively, whereas 7 (15.9%, p  0.070) and
7 (25.9%, p  0.017) sites, respectively, recommended al-
ternative medicine. Table 1 summarizes the quality of the
Web sites displayed in Yahoo and Google by both countries.
Proportions of reliable sites were comparable in countries but
were not in search engines.
Administrators of the Web sites
The administrators of the Web sites are shown in Figure
3. In Google-U, the administrators of 16 (45.7%) Web sites
were NPO or public institution, whereas only 7 (15.9%, p 
0.006) and 2 (7.4%, p  0.001), respectively, in Yahoo-J and
Google-J were managed by them. Commercial site for spe-
cific treatments was not displayed in Google-U but was
displayed in 8 (18.2%, p  0.007) and 6 (22.2%, p  0.005)
Web sites in Yahoo-J and Google-J, respectively. Web sites
administered personally by the patients themselves or their
families were also not found among the Web site displayed in
Google-U, whereas 4 (9.1%, p  0.125) sites in Yahoo-J and
7 (25.9%, p  0.002) sites in Google-J were personally
managed.
Administrators and Quality of the Contents of
the Web Sites
Table 2 shows the correlation between the Web site
administrator and the quality of the contents of the sites. Ten
sites generated by both Google-J and Yahoo-J were inte-
grated. There was no site from NPO or public institution
category, either Japanese or English, which provided mis-
leading information. Most of the unacceptable sites were
managed by commercial or personal sites, neither of which
was found in the English-language sites.
DISCUSSION
By comparing the differences of quality of cancer
information on the Internet between the different languages,
we, for the first time, evaluated the correlation between the
Web site administrator and the quality of the medical infor-
mation in the Web sites. Furthermore, it is one of the few
studies to evaluate the information on lung cancer available
on the Internet.15 We also showed that the Web sites dis-
played in the United States provide information of much
higher quality than those displayed by Japanese Web sites,
with regard to lung cancer treatment, and this may be related
to the quality of the administrators of the displayed Web sites.
It is generally a difficult task to make people access
reliable Web sites that would provide the precise information
that they are looking for. Regulating access to only trustwor-
thy Web sites that provide useful information is extremely
difficult, because a global rule is a necessary step toward
controlling the content of the worldwide Web sites. There are
also no confirmed tools for weighting the information on the
Internet in any field, including medicine. In this chaotic
scenario, search engines such as Google and Yahoo have
come up with a solution by developing an algorithm to rank
the sites. Nowadays, their value is well established in the
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FIGURE 2. Evaluations of the treatment description in the
Web sites: The treatment description is classified into three
categories: acceptable (description of the systematic review
such as guidelines from authorized facilities17–20; links to sys-
tematic reviews; abstracts of systematic reviews), unaccept-
able (recommendation of alternative medicine or a generally
unapproved treatment), and invaluable (lack of description).
TABLE 1. Correlation of Sites Between the Top 50 Google
and Yahoo, and the Rate of Reliable Sites in Each Engine
United States Japan
Correlation of titles in top 50 site of Google
and Yahoo
11 10
Percentage of reliable sites in top 50 (%)
Google 80.0 29.6
Yahoo 71.8a 45.5
Correlation of titles in both engines was almost the same in both countries.
Proportions of reliable sites were comparable in countries but were not in search
engines.
a Accessed and evaluated on January 21, 2009.
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FIGURE 3. Administrators of the Web sites: Administrators
were classified into five categories: NPO (nonprofit organiza-
tion) or public institution, medical institution, commercial
(for the specific treatments), personal (pages made by pa-
tients or their families), and others.
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Internet, and people are generally using this tool for searching
medical and other information. Even though there is a con-
cern that the order in which the sites are placed by these tools
is not entirely appropriate for the field of medicine,3,21,22 the
high frequency at which these are used has made it meaning-
less to say that they pose a problem in one-particular field.
Therefore, what we must consider now is how to provide
reliable information using these tools.
Why is misleading and nonreliable information pro-
vided on the Internet? One key characteristic of the Internet is
the interaction between the provider and the consumer (in the
medical field, patient). Web sites that are not accessed fre-
quently will be ranked lower in the search engine system.
Therefore, when discussing the results of Web sites ranked by
the search engine, we should consider it from both the
standpoint of the provider and the consumer. People access
the Internet by requesting the information they want. Many
cancer patients suffer from an incurable disease and look for a
ray of hope in the Internet. This situation is most advantageous
to the information senders. They can promote their treatment as
the treatment that would bring about the miraculous cure that the
patients are seeking. In this study, most of the sources recom-
mending alternative or unapproved drugs were from commercial
and personal sites. Information on medical subjects should be
correct and be of assistance to the users to help them better
understand their disease. People should be protected from dis-
ruptive information. Creating confusion in the minds of people
by providing misleading information for profit to the adminis-
trator is a vexing situation.
One of the interesting findings in this study was that the
correlation between the quality of the Web site administrator
and the quality of the contents of the site was seen not only
for sites providing misleading information but also for those
providing reliable information. At present, there are two
major administrators providing reliable information, namely,
medical institutions and specialized organizations for infor-
mation administered by patient advocate NPO or public
institution. However, the type of information provided dif-
fered between the two types of administrators. In general,
each medical institution provides reliable messages but not
review articles, whereas the patient advocate group NPO and
public institution provide a path to the review articles. This is
not surprising because the aims of providing information are
different between the two types of administrators. For each
medical institution, the goal is to display the treatment that
they are interested in, and describing the entire medical
consensus is outside their reach. Therefore, sites specialized
in providing information are the ones that can be most
expected to provide general information. Differences in the
number of reliable sites between the languages in this study
may be because of the difference in the number of such
organizations between the countries. The number of public
institution sites may depend on the countries in which each
language is spoken in, and the growth in the number of
patient advocate NPO may depend on the social system or the
differences in culture. However, it is noteworthy that patient
advocate NPO can play a major role in providing reliable
health information.
There were several limitations in this study. One is that
we evaluated sites only from Yahoo Japan and Google Japan,
and Google United States. We chose Google United States as
the reference, because most previous studies on the Internet
have been conducted in the United States, and Google is the
most popular search engine in the United States.23 In Japan,
Yahoo ranks first as the most frequently used search engine,
followed next by Google,24 which is the reason we selected
these two as the representative search engines for our search
of Web sites in Japanese. Although this approach may limit
evaluation of the overall Internet situation in the two coun-
tries, we believe that this was the closest way to reproduce the
way people browse the Internet. Another concern is the
number of sites generated by these tools. The total number of
Web sites displayed by our search using the keywords differs
between the two languages and maybe attributable to the
differences in the quality of the administrators. Google-U
generated approximately seven times as many Web sites as
Google-J. This discrepancy could be because of the differ-
ence in the number of people using the two languages.
However, we only evaluated the top 50 sites, which is far
short of the total number of sites displayed but may already
TABLE 2. Correlation Between the Quality of the Web site Administrators and the Quality of
the Information
NPO Public Institution Med Institution Commercial Personal Other Total
Japanese
Acceptable 6 10 0 1 5 22
Unacceptable 0 0 10 7 2 19
Inevaluable 2 10 1 1 6 20
Total 8 20 11 9 13 61
English
Acceptable 15 3 0 0 10 28
Unacceptable 0 0 0 0 1 1
Inevaluable 2 0 0 0 4 6
Total 17 3 0 0 15 35
Ten sites generated by both Google-J and Yahoo-J were integrated. No site from the NPO or public institution category provided
misleading information in either the Japanese or the English search. Commercial administrators recommending specific treatments and
personal sites accounted entirely for the sites providing unacceptable information.
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be too much for anyone seeking any type of information.
Because the ranking system has prevailed, the quality of the
highest ranked Web sites and not the total number of sites
displayed is important to the user. Lastly, another important
problem is whether people in the United States and Japan
desire the same answers from the Internet. In general, search
engines attempt to rank the Web sites sought by the users. If
these differed between countries, the ranking would also
reflect these differences. Differences in the social back-
grounds of the populations in the two countries were con-
founding factors in this study. However, no studies evaluating
the topic from this perspective have been conducted. These
are topics of interest that need further investigation.
In this era of abundance of information, it is absolutely
essential for people to make their choices based on the
quality. As medical professionals, we have the responsibility
of providing appropriate information to people who are un-
aware and anxious about their future. In the new era of the
Internet technology, facilitating easy access to reliable infor-
mation, and providing reliable information is important. This
study may facilitate an understanding of the actual status of
dispersal of information and pave the way for discussing
methods to achieve better accessibility to high-quality health
information.
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